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CLAIMS 



What is claimed is: 

1 . A circuit board assembly, comprising: 

a. a circuit board; 

b. an integrated circuit package having a substrate with an array of solder 
columns extending from a bottom surface of the substrate to the circuit board when 
the integrated circuit package is mounted on the circuit board; and 

c. at least one support member affixed to at least one of a side of the 
substrate and a top surface of the substrate when the integrated circuit package is 
mounted to the circuit board. 

2. The apparatus of claim 1 wherein the support member is affixed to the 
integrated circuit package after the integrated circuit package is mounted to the 
circuit board by adhesive, the adhesive accommodating any variation in height of the 
integrated circuit package. 

3. The apparatus of claim 2 wherein the integrated circuit package has a 
lid affixed to the substrate, the lid hSmng an outer perimeter that is smaller than an 
outer perimeter of the substrate, each support member having a flange extending 
over the upper surface of the substrate, the ftemge of each support member affixed to 
at least one of the outer edges of the lid and thk upper surface of the substrate by 
adhesive. \ 
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1 4. The apparatus of claim 3 wherein the support member comprises a 

2 frame surrounding the integrated circuit package. 

i p. 5. The apparatus of claim 4 wherein the frame is rectangular and has a 

2 support leg and an inwardly extending flange at each corner, each support leg 

3 having first and second segments approximately at right angles to each other and 

4 each flange having first and sedfc*nd segments at approximately right angles to each 

5 other, each flange secured to at lea\one of the outer edge of the lid and the upper 

6 surface of the substrate by adhesive. 

13 

03 1 6. The apparatus of claim 7 whereinShe flanges are secured to both the 

:j=2 outer edge of the package lid and the upper surfac\of the substrate by adhesive. 
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' 1 7. The apparatus of claim 3 wherein the integrated circuit package is a 




U2 column grid array integrated circuit package. 



8. The apparatus of clahxi 2 wherein the support member comprises a 

2 frame surrounding the integrated circuit package with an inner side of the frame 

3 affixed by adhesive to at least one of ariSouter side of the substrate and an outer 

4 edge of a lid affixed to the substrate, the ad\sive accommodating any variation in 

5 height of the integrated circuit package. 

1 9. The apparatus of claim 2 wherein the support member comprises a 

2 support leg. 
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1 ^> —^&0. The apparatu\ of claim 9, wherein the integrated circuit package has a 
Tid affixed to the substrate, th^id having an outer perimeter that is smaller than an 

3 outer perimeter of the substrate, eax^i support leg having a flange extending over an 

4 upper surface of the substrate, each fla>ge affixed to at least one of an outer edge of 

5 the lid and the upper surface of the\substrate by adhesive, the adhesive 

6 accommodating any variation in height of the integrated circuit package. 

1 11. The apparatus of claim 9 wherein the integrated circuit package is 

2 rectangular and has a support leg at each corner. 
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/] ^p=-i2. The apparatus isrf claim 11, wherein each support leg is affixed to at 

2 least one of an outer edge of a (tor affixed to the substrate and an outer edge of the 

3 substrate by adhesive, the adhesive\accommodating any variation in height of the 

4 integrated circuit package. 

1 13. The apparatus of claim 10 whereirNhe integrated circuit package is a 

2 column gird array integrated circuit package. 
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1 4. A oircuit board assembly, comprising: 



a. a circuit board; 



b. a columnSgrid array integrated circuit package having a substrate with 
an array of solder columrife extending from a bottom surface of the substrate to the 
circuit board when the integrated circuit package is mounted on the circuit board, the 
integrated circuit package having a lid affixed to the substrate, the lid having an outer 
perimeter that is smaller than an dyter perimeter of the substrate; and 

c. at least one support member affixed to at least one of an edge of the lid 
and a top surface of the substrate by adhesive after the column grid array integrated 
circuit package has been mounted to the circuit board, the adhesive accommodating 
any variation in height of the column grid arraySntegrated circuit package. 

^jl^AB. The apparatu^of claim 14, wherein each support member has a flange 
extending over the upper surface of the substrate, the flange of each support 

3 member affixed to at least one of\he outer edge of the lid and the upper surface of 

4 the substrate by adhesive. 
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16. The apparatus of claim 15 wherein the column grid array integrated 
circuit package is rectangular and the suppo\member comprises a rectangular 
frame extending around the substrate, the framX^aving a support leg and an 
inwardly extending flange at each corner, each suppon\Jeg having first and second 
segments approximately at right angles to each other an\each flange having first 
and second segments at approximately right angles to eachi other, each flange 



secured to at least one of the outer edge of the lid and the upper surface of the 



8 substrate by adhesive. 



12 



« 



# 



HP PDNO. 10015590-1 
Application Patent 



1 17. In a circuit board assembly having a circuit board and an integrated 

2 circuit package, the integrated circuit package having a substrate with an array of 

3 solder columns extending from a bottom surface of the substrate to the circuit board, 

4 a method of supporting the integrated circuit package against compressive force, 

5 comprising the step of affixing at least one support member to at least one of a side 

6 and a top of the substrate after the integrated circuit package has been mounted on 
the circuit board, the support member having at least a portion that extends from the 



7 



8 substrate to the circuit board. 



O 1 -i 8 . The method of claim 17 wherein the step of affixing the at least one 



| 2 support member includes providing a support member having flanges that extend 

O 3 over a portion of a top of the substrate when the support member is affixed to the at 

:es, 

P 4 least one of the side and top of the substrate and affixing the flanges to the top of the 

A 5 substrate by adhesive, the adhesive accommodating any variation in height of the 

6 integrated circuit package. 
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^^-19. The method of claHm 17 wherein the step of providing the support 
member includes providing a supjW member comprising a frame that extends 

3 around the substrate and affixing the frafoeaffixed to the substrate by adhesive, the 

4 adhesive accommodating any variation in heitfotof the integrated circuit package. 
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1 20. The method of claim 17 wherein the step of affixing the at least one 

2 support member includes providing atjeast one support member comprising a 

3 support leg and affixing the support leg to the integrated circuit package by adhesive, 

4 the adhesive accommodating any variation in height of the integrated circuit 

5 package. 

n. The method ofvclaim 20 wherein the step of providing at least one 
"support member comprises [Widing at least four support members spaced 
3 equidistantly around a periphery of thesubstrate. 
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